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Abstract. In low-and-middle-income countries (LMICs), community health
workers (CHWs) are often seen as a connecting bridge between two dynamic and
overlapping systems- the community and formal health systems. Although the
importance of CHWs is acknowledged, there is minimal aggregated evidence
contributing towards understanding their position, technological capabilities,
barriers and facilitators of their effectiveness in the South African context.
Despite the widespread enthusiasm around the potential that mobile health
(mHealth) technology holds in extending healthcare through CHW to under-
served communities, an understanding of mHealth’s various implications in a
developing world context is imperative to appreciate both the community and
health systems context. The CHWs within this context need to assume multiple
roles as they work and live amongst and in the community. The study argues that
by examining their multiple roles as part of the healthcare continuum and from
within the community setting, appropriating technological solutions can be
conceptualized to facilitate and enhance their impact and visibility. This research
article then aims to articulate the key conceptual factors which should be con-
sidered when implementing technological solutions for CHWs within the South
African context. The aim is operationalized by means of the best-fit framework
synthesis method to explore the body of knowledge towards presenting a con-
ceptual understanding through a categorization of Factors Influencing Commu-
nity Health Workers from a Socio-Technical Systems Perspective.

Keywords: Community health worker � Social system � Technical system �
Technological solutions � Concepts � Factors

1 Introduction

The constitution of South Africa enshrines the provision of healthcare access as a basic
human right for all its citizens. However, the South African healthcare system is
fraught with challenges, some of the major ones include the inadequacy of human and
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equipment resources [1], difficulties in synergizing and collaborating policies and lack
of legislative commitment to improving the public health sector [2]. According to the
World Health Organization, the shortage of healthcare workers is a major challenge in a
country’s ability to overhaul its healthcare system and ultimately, achieve universal
healthcare coverage [2]. Given South Africa’s limited resources, the need for cost-
effective strategies is paramount. Recent studies [3, 4] identify an adequately competent
workforce with multi-faceted roles as having the potential to relieve some of the
healthcare system burdens by bridging the healthcare equity gap.

Several authors [1, 2, 4] have suggested that CHWs as a workforce could be ben-
eficial in the South African context. In addition, it is noted that CHWs are considered a
dependable vehicle to provide quality contextual health services both in urban and rural
settings within the South African context [5]. The South African government has
introduced various initiatives to address the historic disparate healthcare system [1]. One
such initiative is the National Development Plan for 2030 that involves building human
resources to ensure shared competencies for the health system as part of its plan of
action. Part of this plan includes a goal of employing and training between 700 000 and
1.3 million CHWs to implement community-based primary healthcare [5]. Regardless
of the effort needed to reach this goal quantitively, it can be argued that the potential
benefits of CHWs have not to be realized. This can be attributed to a misalignment in
national policies and standards to their work practices, and the significant barriers in
training CHWs to function at the expected level of competence [2, 6].

With the widespread use of mobile technology in Sub Saharan Africa over the past
years, there is an estimated increase to 40% of mobile internet penetration [7]. There is
mounting evidence that suggests the use of mobile health has the potential to enable
CHWs to mitigate some of the challenges faced [7]. Consequently, the utilization of
technology as a viable solution for CHWs has steadily gained significant popularity.
Despite this, various authors’ calls for research specifically focused on investigating
mHealth implementation for CHWS in low-and-medium-income countries (LMICs).
The definition of LMICs adopted was according to the World Bank classification with
the study focusing more on the Sub-Saharan region [8]. Winters et al. [9] articulate this
as a call for more robust evidence on mobile technology implementation strategies as a
means of supporting CHW practices [9]. Granja et al. [10] suggest the successful
implementation of technological solutions interventions can be improved through the
identification of factors that influences the intervention’s outcomes.

From these insights, it can be inferred that an in-depth understanding of the
healthcare domain and the processes of technology adoption and use by CHW are a
needed step towards achieving the full potential of mHealth. In this regard, various
studies have identified factors influencing CHWs. These factors include their perceived
performance, motivation and job satisfaction [6, 10]. However, verification of how
these factors affect the implementation and evaluation of technological solutions for
LMICs has not sufficiently been documented. This study aims to articulate the key
conceptual factors which should be considered when implementing technological
solutions for CHWs within the South African context. The paper outline is as follows:
method, descriptive statistics of the results, discussion and construction of the frame-
work, and the conclusion.
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2 Method

2.1 Methodological Approach

The study is grounded in social and technical perspectives as it facilitates the duality of
the CHWs’ work and community role, further adopts the technique of the “best-fit”
framework synthesis method in the exploration. The best-fit framework synthesis is
defined in [12] as “a means to test, reinforce and build on an existing model, conceived
for a potentially different but relevant population”. This method involves creating or
employing a framework with priori themes and using it to code the data obtained from
the relevant studies as a means to produce a rapid and pragmatic form of synthesis [12].
It advises the use of criteria; one for identifying the models and theories to generate a
priori framework, and one for populating the scoping review of primary qualitative
research studies. In this study, only one set of the literature search and a study selection
was considered for the scoping review as the socio-technical system (STS) framework
was used as a priori framework. Figure 1 illustrates the methodology approach applied.

2.2 The Case for STS as a Priori Framework

Davis et al. [13] describes the STS framework as a system which considers the people
involved with distinct social behaviors and skills, working within a physical infras-
tructure, using a range of technologies and tools to achieve a set of goals and metrics by
following sets of processes and practices under a set of cultural assumptions and norms
[12, 13]. STS is defined as an approach to complex work design consisting of technical
systems; social systems with an interplay of human agents employing social depen-
dencies that either hold or emerge between them; and finally, organizations that are
heterogeneous within unpredictable operational environments, which are autonomous
and poorly controllable [14].

The STS theory premises on the combination of social and technical aspects to
design a functional work system that can cope with the complexities of the environ-
ment within which the system operates in, as well as the dynamics introduced by new
technological interventions [15]. Hence, to account for the delicate dynamic relation-
ships within the CHWs’ work system, the STS framework was used to diagnose,
identify and categorize the literature into the factors and interactions between the social

Fig. 1. Methodology approach
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and technical elements, and a summary of the study characteristics was transferred to
Excel for further synthesis, where they were categorized as either technical or social to
generate key inferences regarding the factors which should be considered. The six
interrelated elements used are people, infrastructures, goals, technologies, culture, and
processes embedded within an external environment [13]. Having overviewed the
methodology approach the following section outlines the search strategy employed. In
[13], six interrelated elements were presented in the conceptualization of an STS and
were used to evaluate the initiatives documented in the literature, from which relevant
factors related to each element were identified.

2.3 Search Strategy and Inclusion Criteria

A broad literature search was conducted on Scopus, Google, Research Gate, and
Google Scholar to identify studies related to CHW initiatives and technology imple-
mentation previously conducted in LMICs. The keywords used for the search were:
CHWs, framework, technology, healthcare innovation ecosystem, social factors,
technical factors, socio-technical systems approach in healthcare, and LMICs. Fig-
ure 2 illustrates how the selected inclusion criteria were applied to identify the relevant
articles. An iterative process facilitated the addition and removal of studies that were
not explicitly addressed by the inclusion criteria. The data extraction process involved
recording the full-text articles into publication year, region setting, study type,
methodology and key findings after which the six elements were used to identify the
relevant factors from the selected literature and categorize them under social or tech-
nical perspective [13].

3 Descriptive Statistics Findings

Of the 20 articles included for full-text analysis, most of them used qualitative and
mixed methods inquiries involving interviews, focus group discussions with CHWs,
healthcare systems stakeholders from government and non-governmental initiatives.
The studies were conducted in LMICs including South Africa, Uganda, Ethiopia,
Kenya, Mozambique, India, and Zimbabwe. The type of publications resulted in 10
articles on reviews, 6 articles on empirical and 4 on analysis studies.

Fig. 2. Flow diagram of the applied inclusion criteria
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4 Discussion: Synthesis and Categorization of Factors

The conceptualization of an STS presented in [13] was adapted and applied to the
categorization in this study. The following discussion reflects on the analysis and
synthesis deduced from the identified literature studies and used to categorize the
relevant factors.

4.1 Social Aspect

A study by Naimoli et al. [16] posit that the health outcomes achieved through CHWs
programs are a function of a robust, high performing health and community sectoral
systems. The study further postulates that the programming activities categorized under
social, technical and incentives support functions are influenced by a range of contextual
factors in both community and health sectoral systems [16]. However, the narrative
presented in the previous studies alludes there is unbalanced attention on the impact of
the complex and diverse context-specific nature within which CHWs work and live in
[17]. As a result, De Neve et al. [17] propose the need for countries to develop coherent
and context-specific approaches to ensure optimal performance by CHWs through the
consideration of the broader context, including demographic, socioeconomic, political,
legislative, ecological, sociocultural, and technological factors contributing towards
facilitating or inhibiting the success of many CHWs initiatives [18, 19]. Some of the
solutions to achieve what is postulated in the studies include coordinating the health
system and community system to prioritize factors that inhibit or facilitate the under-
standing of CHWs programs’ compatibility with community structures, cultural values,
and perception, socio-economic context and support system [20].

In addition, integrating and adopting interventions supported by technological
solutions, and the sustainability of these interventions should be considered when
exploring efforts until the desired health outcomes are achieved to gain a better
understanding of CHWs programs and their roles in LMICs [17]. Previous research that
was focused on CHWs and their performance placed emphasis on developing frame-
works that provide a broad context of the CHW’s position in a larger environment by
describing the interrelations of intrapersonal, family, community, and organizational
settings as health professionals [6, 10]. This perspective to a larger extent provides a
limited understanding of the impact of the ecological environment on CHWs [20].
Most programs have not been able to effectively address the gap between research
evidence and the routine practicality of CHWs as health professions, hence the poor
integration of CHWs within the healthcare system and an even poorer understanding of
their roles within their communities. Subsequently, the implication of this postulates
the need for a comprehensive approach to plan and design programs that can be
integrated with the formal healthcare system’s approach to healthcare service delivery
through CHWs roles and organizations [17].

Moreover, the CHW system requires an interface with the formal healthcare and the
community systems involving the political structures, civic groups, faith-based orga-
nizations. Schneider and Lehmann [21] argue that integrating CHWs into the primary
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healthcare systems while embedding and supporting them through the community is
vital to realize their potential. Contrarily, most studies emphasize the need for CHWs to
be integrated within the formal healthcare system whilst placing minimal emphasis on
understanding how they are embedded within the community system [21]. Moreover,
minimal work has been done locally in terms of implementing universal guidelines to
guide the integration strategies required to resolve the above-stated implications. Pre-
vious research has proved that the effectiveness of CHWs holds the potential to increase
access to equitable health in LMICs [20]. As a result, CHWs’ understanding of the
socio-cultural norms of their communities, their unique intermediary position between
communities and the health system places them in a central setting in delivering key
health interventions. On an individual level, their effectiveness is influenced by con-
textual factors, such as socio-cultural factors, gender, traditions and norms, training and
supervision, health policies combined with intervention-related factors [22].

Furthermore, it is postulated in [16] that support for CHWs has to be strategic,
collaborative and well-coordinated to enhance CHWs performance between the two
overlapping dynamic systems they are expected to function within. Among the key
challenges presented in the study, the definition and optimization of the impact of the
CHWs’ roles are highlighted as an influence on CHW performance. Also, [3] argues
that government and non-governmental institutions are continuously adding functions
and tasks to CHWs, which buttresses the need to inform the type of tasks and position
they hold within the healthcare system through competency-based or educational
qualification rather than on functionalities. In most LMICs such as South Africa, the
roles and responsibilities of CHWs with regards to technical and social capital is
limited and yet to be understood [11]. Khalala et al. [23] state that understanding the
nature of the work CHWs do, enables researchers to explore the relevant technologies
that can be exploited to facilitate and support their daily work. This understanding
potentially provides information with regards to the choice of technology and how it
can be implemented to support the roles of CHWs. Regardless of the evidence on the
social factors influencing CHWs, the exact mechanisms on how to assess the inter-
dependencies of social and technical dynamics’ influence on CHWs outcomes remains
understudied.

4.2 Technical Aspect

Technologies are not neutral or passive objects but rather shape the environment and
provoke social dynamics as a result of their existence and necessity for human survival.
Previous studies reveal that technologies have the potential to influence social, cultural
and economic contexts and improve healthcare quality for communities when
employed in the healthcare domain [24]. Expectedly, the use of mobile technology in
South Africa in the healthcare system has also increased, particularly among CHWs
[25]. Despite CHWs having limited formal education and training, with poorly defined
roles in using technologies within their line of work, it has been emphasized in [4] that
most research has focused on the usability and reliability of technologies with minimal
emphasis on the users and the important aspect that they are social beings who interact
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with their immediate and remote communities. Iluyemi et al. [26] state that to con-
ceptualize technological solutions and their policy interventions, it is important to start
by gaining an understanding of the context of use and needs for the technology from
the CHWs’ perspective. In addition, the challenges of technology’s usability and
supportive structures. Existing literature have focused on the reliability, functionality
and infrastructure of the technology while paying minimal attention to the end-users
perception on the usability and intentions to use the technology, as a result most of the
research focus on the technical characteristics whilst neglecting the impact of the social
characteristics of both the individual and community setting where the technology is
utilized [27].

Nonetheless, this implies there is a need to conceptualize the appropriate tech-
nologies which can both fit the task they are used to as well as have the capabilities to
perform the task. Moreover, technology and policy interventions are deemed as nec-
essary developments to enhance technological effectiveness and efficiency, and to
ensure sustainability and scalability through the initiatives whilst amplifying their
impact [28]. Thus, the technology acceptance dimensions are considered in describing
the understanding of the technological capabilities of CHWs, their ability to access and
utilize the appropriate technologies applicable to their social backgrounds. There is
undeniable evidence from previous studies about the importance of considering the
sociotechnical determinants in developing implementation and evaluation conceptual
models for technological solutions. Determinants including technological appropri-
ateness and socio-cultural sensitivity, political infrastructures, the technology end-
users’ attributes and variables of ecological settings [29]. In a formative study about the
adoption and usage of mHealth by CHWs in India, Kaphle et al. [20] hypothesized that
individual characteristics of end-users such as education, experience of care, and
demographics hold the potential to influence the uptake of technological adoptions and
quality of care. In addition, Kim et al. [30] reinforces that the attitude of health
professions to use technology influences the behavioral intention to use it.

As a result, the relationship between technology and CHWs’ performance is
associated with their readiness to align their behavioral intention to use the technology.
Important to note, technological solutions and processes are not autonomous vehicles,
but rather are embedded within systems in a social world where they are used to
perform activities which have consequences and influences changes on human
behavior, social constructs, and cultural meanings. Thus, the effect of this is that not
only does the interaction between the technical and social systems exhibit complexity
and unpredictable behavior; it inevitably increases the complexities of dynamic and
autonomous relationships, which can be detrimental to the system in place. From the
above sections, the following is presented in summary to illustrate the factors identified
in the discussion using the STS hexagon for illustration as provided in [13]. Figure 3
illustrates the social and technical perspectives identified from previous literature
according to [13].
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4.3 Integrating Factors into Concepts

From the discussion above, the factors (see Fig. 3) were categorized into concepts
according to their similarities to allow for a reasonable number of concepts to be
considered. The approach followed in this study desired that the design activities
involve gaining understanding and specification of the context in which the system will
be used by referring to the social factors, cultural factors, working practices factors, and
the structure of the organization [31]. Thus, the terminologies for the concepts were
adapted from this standpoint and were cautiously selected by the author through
interpretation about the relevant literature as a means to preserve the relevance of the
factors. The concepts were grouped under technical and social context depending on
the interpretation of the author, from there, they were categorized under the two social
dimensions: health and community systems context depending on whether the influ-
ence of the factor on the CHWs was related and reflective of the context in question.
This study considers the following fundamental areas under the social system: the
individual’s needs, humans’ social behaviors in work systems, internal and external
environmental factors and support systems of the work system under investigation [15].

Fig. 3. Identified factors influencing CHWs using STS perspective
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Whilst the technical system focuses on the processes, tasks, infrastructures, and
technologies required and used in the work system to achieve the set goals [14].
Additionally, the technical dimensions included technology readiness which was con-
cerned with categorizing the factors related to the technological solutions characteristics
and compatibility to be used. The second dimension was technology acceptance and
utilization which was concerned with factors concerning the CHWs perspectives and
readiness to use and accept the technological solution within the environment they work.
Finally, the compatibility/fit element was considered as a means to provide the measures
required to ensure a balanced joint optimization of both the technical and social aspects
[31]. Figure 4 illustrates the concepts classed under social and technical context.

5 Conclusion

This research article aimed to articulate the key conceptual factors which should be
considered when implementing technological solutions for CHWs within the South
African context. The STS framework was used for the categorization of the factors
which were integrated into concepts. For future work, each of these concepts will be
evaluated and the categorization refined to present a broader conceptual framework.
This study forms part of a dissertation project and the findings in this study form part of
the first high-level conceptual framework which will be used in conducting scoping
literature review to identify additional components for the secondary-level conceptual

Fig. 4. Overview of the factors categorized as concepts
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framework. In addition, future plans involve exploring the task-technology fit model to
identify the relevant technological solutions fit for peri-urban and rural contexts in
South Africa.
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